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The NASA STI Program Office ... in Profile 


Since its founding, NASA has been dedicated to 
the advancement of aeronautics and space 
science. The NASA Scientific and Technical 
Information (STI) Program Office plays a key 
part in helping NASA maintain this important 
role. 


The NASA STI Program Office is operated by 
Langley Research Center, the lead center for 
NASA’s scientific and technical information. The 
NASA STI Program Office provides access to 
the NASA STI Database, the largest collection of 
aeronautical and space science STI in the world. 
The Program Office is also NASA’s institutional 
mechanism for disseminating the results of its 
research and development activities. These 
results are published by NASA in the NASA STI 
Report Series, which includes the following 
report types: 


* TECHNICAL PUBLICATION. Reports of 
completed research or a major significant 
phase of research that present the results of 
NASA programs and include extensive data or 
theoretical analysis. Includes compilations of 
significant scientific and technical data and 
information deemed to be of continuing 
reference value. NASA’s counterpart of 
peer-reviewed formal professional papers but 
has less stringent limitations on manuscript 
length and extent of graphic presentations. 


TECHNICAL MEMORANDUM. Scientific 
and technical findings that are preliminary or 
of specialized interest, e.g., quick release 
reports, working papers, and bibliographies 
that contain minimal annotation. Does not 
contain extensive analysis. 


CONTRACTOR REPORT. Scientific and 
technical findings by NASA-sponsored 
contractors and grantees. 


* CONFERENCE PUBLICATION. Collected 
papers from scientific and technical 
conferences, symposia, seminars, or other 
meetings sponsored or cosponsored by NASA. 


SPECIAL PUBLICATION. Scientific, techni- 
cal, or historical information from NASA 
programs, projects, and mission, often con- 
cerned with subjects having substantial public 
interest. 


TECHNICAL TRANSLATION. 
English-language translations of foreign scien- 
tific and technical material pertinent to NASA’s 
mission. 


Specialized services that complement the STI 
Program Office’s diverse offerings include creat- 
ing custom thesauri, building customized data- 
bases, organizing and publishing research results . . . 
even providing videos. 


For more information about the NASA STI Pro- 
gram Office, see the following: 


* Access the NASA STI Program Home Page at 
http://www.sti.nasa.gov/STI-homepage.html 


E-mail your question via the Internet to 
help@sti.nasa.gov 


Fax your question to the NASA Access Help 
Desk at (301) 621-0134 


Telephone the NASA Access Help Desk at 
(301) 621-0390 


Write to: 

NASA Access Help Desk 

NASA Center for AeroSpace Information 
7121 Standard Drive 

Hanover, MD 21076-1320 





Available from: 


NASA Center for AeroSpace Information National Technical Information Service 
7121 Standard Drive 5285 Port Royal Road 
Hanover, MD 21076-1320 Springfield, VA 22161 


Price Code: A17 Price Code: A10 
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EELV Secondary Payload 
Adapter (ESPA) 


Capt Scott A. Haskett. 
USAF Space Test Program 
SMC/TELO 
(505) 846-8570 


Overview 


m ESPA Motivation 
— Small Satellite (SmallSat) Uses 
— US SmallSat Launch Capabilities 
m ESPA Program 
— Characteristics and Capabilities 
— Current Activities/Far-Term Plan 
~ ESPA Customers 
m Conclusion 








Small Satellites (<200 kg) 








m Space Experiments 


— Inexpensive Way to Demonstrate New 
Space Technology 


— Perform Space Experiments 

— Test Operational Prototype Hardware 
m AFSPC Researching Operational! 

Missions for Smallsats 

— Space-Based Radar, Space Support 








US SmallSat Launch Capabilities 


m US Medium/Heavy ELVs Have No Built- 
in Secondary Payload Capabilities 
— Secondary launches are “custom” missions 


m Cheapest US Booster: OSP 


— Orbital/Suborbital Program (OSP) uses 
Minuteman II, Pegasus XL stages 


— Dual-Satellite launch on OSP costs ~$14M 


m Least Expensive SmailSat Launch Today 
Costs $7M 





tho 


m EELV Launchers Are Very Capable 

— At least 58% of manifested DoD EELV 
Medium Missions have >2000lbs margin 

m EELV Has No Requirement for 
Secondary Payloads 

m ESPA Uses EELV Margin to Launch up to 
Six SmallSats in Addition to the Primary 
Payload 


ESPA Characteristics 


m Cylindrical Structure, 24” tall 

m Est. Empty Mass: 114 kg (250 lbs) 

m Holds Six SmallSats + Primary Payload 
~SmallSats: 30-inch cube, up to 220 Ibs 
~ESPA projected maximum: 910 kg (2000 

Ibs) “fully loaded” 

m Design Allows Secondary Separation 

Before Primary Separation (if needed) 





Large secondary spacecrafi 


Small 
secondary 
Spacecraft 


Primary spacearal: 


Standard 
Belvi' 
uilerface 





Large secondary 
spacecraft adapter 


Standard Secondary spacecrafl support structure 
6 62.01" 
interface Secondary spacecraft interface plate 





ESPA Impacts to Primary 


m Negative: 


— Raises Primary Payload 24” 
= Reduces Usable Volume in Fairing 
= Raises CG 


— Effects can be Minimized by Optimizing 
Primary Payload Adapter 


=# Neutral: 


— Design Replicates EELV Standard Interface 
Plane to Primary 





ESPA Impacts (continued) 


m Neutral (continued): 


— Minimum Interaction between Primary and 
Secondaries 


— Shockless/Non-Pyro Separation Systems 
for Secondaries 


m Positive: 


— Greater Payload Mass Reduces Vibration of 
Payload Stack 


~ *Vibration Isolation (Soft Ride)* 


Vibration Isolation 


m Reduces Dynamic Response of 


Secondary Equipment by at Least a 
Factor of 2 


~ Secondaries have separate isolation 
systems also 


m Proven Technology 
— Taurus: GFO (~60% isolation) 
— Taurus: STEX (~85% isolation) 
— OSP Flight 1 (Scheduled September 99) 





Isolation on GFO 











~ ESPA Program Details 


m Joint STP-AFRL/VSD Program 
— Estimated Non-Recurring Cost: $4.4M 

m ESPA Special Study Initiated by EELV 
SPO April 99 

m AFRL Will Build One Qualification Model, 
One Flight Model 
— PDR June 99, CDR June 00 

m JOC FY02; Hoping for Launch in FY 03 
~ DMSP, GPS, SBR 









ESPA Flight 1 


m STP Budgeting for First Flight 
Integration Costs 
— Cost-sharing anticipated for any non-STP 

payloads 

m Mission Guidelines 
- Secondary Manifest Managed by STP 
~ Secondaries delivered on time or don’t fly 
~ Primary Drives Umbilical Connections 

~ Secondaries “Dead” Until Release 


etc a emir mene 












Far-Term ESPA Plan 


m STP Researching Cooperative 
Agreement with EELV Prime Contractors 
— Primes procure ESPA, making it optional on 


any DoD EELV Medium mission 
— ESPA available to commercial market 


m Secondary Manifest Managed by 
Primary ESPA Customer (e.g. NASA, 
STP) or Third Party (e.g. USRA) 










Estimated Recurring Costs 





m ESPA Cost: $700,000 to $900,000 


— $600,000 for ESPA cylinder & primary 
isolation system 


— $50,000 per secondary isolation system 
m Estimated Integration Costs: $1.0M 
m ESPA Goal: Keep Cost per Satellite 

(fully-loaded ESPA) Less Than $500K 
m Potential Customers Excited by Low- 
Cost Launch Prospects 











ESPA Customers 






m Road Show” Briefing Given to Potential 
ESPA Customers 

mw AFSPC/NASA/NRO Partnership Council 
— General Myers, Mr. Goldin, Mr. Hall 

a SMC 
~- EELV SPO/Boeing/Lockheed-Martin 
— Action-Officers at GPS, DMSP, DSCS 
— Presentations Planned for PMs 

m HQ AFSPC DR/DOY/XPX 













ESPA Customers (cont. ) 






m Naval Research Lab 
m NASA 

— Goddard SFC 

— Jet Propulsion Laboratory 

— Assistant Administrators, KSC (scheduled) 
m Industry/Academia 
— University Space Research Association 
— Bali Aerospace 
~ AIAA Conferences (scheduled) 

















Conclusion 





mg Small Satellites are Useful, But US Lacks 
SmallSat Launch Infrastructure 
~ Hard to fulfill STP mission 
~ Potential impact to future AFSPC missions 
m ESPA Carries Up to Six SmallSats and 
Offers “Soft Ride” to Primary and 
Secondary Payloads 


m Launch Cost Per Satellite Drops from 
$7M-$10M to $320k to $850k 
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Shared Payload Launch Opportunities 










Primary Payload 


To date, Orbital has successfully placed 52 payloads into Separation System 


orbit on 13 Pegasus and Taurus shared launches. 
Presently, Orbital has launch opportunities available on 
our launch systems. These launches have capacity 
available for co-passenger payloads matching the orbit, 
schedule, mass, and volume parameters, shown in the 
Table A below. Payloads that can accept these mission 
parameters should contact Orbital to verify technical 
compatibility and obtain a launch agreement. In 
addition, Orbital maintains a listing of known missions 
that are searching for complementary payloads to share a 
launch. These missions are listed in Table B. 











lf any of these payload parameters match your specific 
needs, you are invited to contact Orbital's Launch 
Systems Group business development to further assess 
mission compatibility and a possible launch assignment 
on Pegasus or Taurus. 


* Check our Orbital launch opportunities on our 












web site (www.Orbital.com) Primary 

* Look for compatible ride share partners (Diewines a ieee 
ane: to Scale eparation 

* Register your mission to be considered System 







ekg P Launch Mass Available 
Mission Orbit Date Volume Available 








Available 


















Son [on Enotes 
LV¥-P010 550-700 km 2000 
Taurus Sun-Synchronous | Mid — |* 300 kg N 
LV-TO11 470 km 2000 |e 110 cm Dia x 153 cm o 
10:50 a.m. Height ‘4 


ay 


erred 


alg 







Pegasus 0-10° 2001 |* 100 kg Estimaie 
LV-P012 550-650 km 
Circular 


Sun-Synchronous | Early |* 150 kg + 

12:00 p.m. 42 hrs ; 2000 |* 66 cm dia x TBD Length 
or 50-95°, 
500-600 km 
45° Inclination 
825 km 










Taurus Shared Launch Configuration 
0 ee 
Inciination Altitude Launch Launch Mass & 
Noda? Crossing Date Volume Available 
P-107 Sun-Synchronous Mid 2000 * 100 Kg 

650-650 km * 111.7 cmdia. x 
6 a.m, + 2 hrs 55.6 cm height 

P-7108 Sun-Synchronous 2002 * 110-275 Kg 
613 km Circular * 109.2 cm dia. x 
177.8 cm height 


Grbivat 


For further information contact the New Business office at (703) 404-7400 
©1999 Orbital Sciences Corporation 
www.orbital.com 


































Pegasus 
LV-P014 


Pegasus 
LV-045 


* 140 kg 

e Cone, 100 cm at Base, 75 cm 
al Top 

* 95 cm Height (23" Interface 

Assumed 

#140 kg 

* Cone, 160 cm al Base, 75 cm 
at Top 

* 95 cm Height (23" Interface 

Assumed) 

















45° Inclination 
825 km 
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